With growing infrastructural pressure induced by urban densification combined with rural development and the increasing demands of industrialisation, South Africa is facing two related challenges. The first is a lack of sufficient energy to satisfactorily fulfil the needs of the expanding economy. The second is that South Africa has limited access to water.
BACKGROUND
In the past environmentalists have warned about food shortages, growth in pollution, climate change and the depletion of global fuel stocks. However, the focus has shifted to one of serious regional water shortages in many countries, to the point that at some stage, in the not too distant future, conflict may arise over water (Meyer, 2007) . The decision to protect our natural water resources becomes a question of political opinion and the general head-butting of policy makers. The argument for protecting our water resources overlaps with the need to provide cheap electricity for a growing economy. The generation of cheap electricity taps into available fresh water supplies, so the decision whether to conserve water resources or produce cheap energy becomes an argument with a political agenda.
Given the huge deficiencies mentioned surrounding the issues of political or social agendas, Corfee-Morlot, Maslin and Burgess (2007) argue strongly that the interactions within the sciences, especially between the environmental and the social opinions are somewhat conflicting due in part to the social and political opinion. Cultural and social values are often opposed to the concerns of biology and nature, and nature is often seen as a constraint to society.
Furthermore, beyond the spectrum of policy agenda and its related issues, there is still the problem of appropriate data and suitable statistical analysis. This is why, according to Freedman, Rothenburg and Sutch (1983) , energy models cannot be relied upon in forecasting or policy analysis. The models are often built on poor data and uncertainty and, therefore, there is scepticism around the logic associated with these models. The arguments around the energy models thus become subjective and forecasts based on these models are at best, questionable and at worst, less than credible. Weyant (1985) and Murphy and Shaw (1995) noted that there is little agreement among the model builders, primarily because of the differences in issues addressed by the models, which have resulted in false images being projected. This seen predominantly through political ideologies and also in the dynamics associated with the choice of the data. This paper will use Hirshleifer's Conflict Success Function (CSF) to help filter out the disagreements between the policy-makers, so as to highlight the need to protect our limited water supplies by producing alternate energy. Hirshleifer's Conflict Success Function is the building block for introducing appropriation possibilities into economic models where there is potential or apparent conflict. This conflict model appears to perform best when an interdependence exists between economic and other related variables, and when there is an appropriation of the resources so that there is a loser and winner (Anderton & Carter, 2009:246) . The Hirshleifer's Conflict Success Function does not just consider a unilateral conflict, but examines and models the conflict through many functional layers that are restricted with specific assumptions providing a multilateral perspective. Neither side is ever going to be an equal contestant and thus this model has the added benefit of modelling a scenario and then applying subjective variables to determine an outcome or propose a scenario for a real-world interpretation as tested in the model.
ELECTRICITY PRODUCTION AND WATER CONSUMPTION
The way in which energy is produced, using cheap renewable resources, is often debated through a complex mesh of international ideologies and political views (International Energy Forum, 2010) . It is indisputable that energy is crucial for economic and social development. Therefore, energy is often an important consideration in developing political relations between countries.
Energy production from fossil fuels negatively affects the global ecological environment through the emission of carbon and the consumption of water. This is especially the case in South Africa, with our limited the water supplies. This argument can be extended to the pollution of the very sensitive aqueous environment. Chadwick, Highton and Palmer (1985) suggest that the exploitation and utilisation of coal in the past has left a very sad legacy of environmental and health problems, especially in developing regions. Furthermore, Sovacool (2007) argues that there are additional side effects of using coal-based power stations leading to increasing levels of carbon dioxide in the atmosphere, which is considered to be the greatest contributor to greenhouse gas and, ultimately, a driving factor of environmental change and global warming.
In the United States, the Electricity Utilities was responsible for 72% of sulphur dioxide emissions, 40% of nitrogen oxide emissions, and about 59 million tons of carbon dioxide emissions. The problems around the use of coal were not related only to air pollution. They could be extended to the impact that energy production has on the water environment. Clearly, environmental degradation through the multiplier process continues to have an impact at many levels causing considerable environmental stress (Chadwick, Highton, & Palmer, 1985) . South Africa's prime energy producer, Eskom, contributes approximately 95% of the total energy supply for the country of which 88% is coal-based. As per the mandate of Eskom (Moosa, 2007) , and due to the abundant coal supplies that exist within the country, it is argued that the continued production of energy using coal-based power stations could ultimately help to alleviate the social demand for cheap energy (Friedman, 2010) . Total production of electricity in South Africa has doubled from approximately 124 000 gigawatt hours in the mid-1980s to approximately 241 000 gigawatt hours by late 2009 (Quantec, 2010) .
However, the increase in energy produced may not be sufficient to actually achieving the appropriate development objectives of a growing emerging economy. This is apparent through Whites Law, which Duncan (2001) introduces as the overall relationship between population growth and the growth of energy production. 'Other factors remaining constant, culture evolves as the amount of energy harnessed per capita per year is increased or as the efficiency of the instrumental means of putting the energy to work is increased ... ' (Duncan, 2001:503) . When mapping this relationship in South Africa, the relative 'flatness' of the trend highlighted by running a four-year moving average, highlighted in FIGURE 1, could indicate that the current energy production for South Africa is barely in line with growing population requirements. Source: Data derived from World Bank (1987 Bank ( -2009 A problem could arise because the trend in global electricity demand is most likely to double between 2005 and 2030 (Chu, 2010 . This could be a problem for South Africa, as a large increase in the predicted demand for electricity will also put pressure on the demand for water used in energy production. This is compounded by an overall increase in the global population and an overall average increase in global living standards translating into an increase in demand for water. It is estimated that the global demand for water doubles approximately every 20 years (Meyer, 2007) .
Unfortunately, fresh usable water is not distributed uniformly across regions (Meyer, 2007) , and the rainfall levels for South Africa are somewhat constrained to very limited annual amounts (Aquastat, 2010) . This may be negatively affected by long-lasting droughts, El Niño, La Niña and some climate variation (Meyer, 2007) . Ironically, the issue of global warming, climate change, and the effect that this has on rainfall and water supply, has only gained public attention and become a political priority over the last decade (Corfee-Morlot, Maslin, & Burgess, 2007) .
Based on a low average rainfall and a limited supply of renewable fresh water, South Africa, in particular, is experiencing critical water shortages. In a report issued by the Department of Water Affairs and Forestry (DWAF) in 1997, it was recognised that South Africa faced potentially disastrous consequences in terms of available fresh water for human consumption if serious changes were not made in the use and management of the very limited fresh water supplies. Appropriate measures should thus be taken to prevent the stagnation of socio-economic development in South Africa due to the lack of sufficient drinking water (Eberhardt & Pegram, 2000) .
The amount of water readily available for consumption in South Africa (in the form of fresh water streams and rivers) only amounts to only about 0.000001% of the global total water supply (Duca & Fuscoe, 1966 With this in mind, it is often cited that the lack of access to clean water continues to be the leading cause of illness and death in much of the developing world (Ravenga, Brunner, Henninger, Kassem, & Payne, 2000) and the global primary water supplies will have to be increased by 22.5% to meet the minimum fresh water demand over the next decade (Kumar, 2003) . The amount of available fresh water within South Africa is insufficient to meet the projected demands at current usage within the next 30 years or so. (Eberhardt & Pegram, 2000: 2)
The problem with most coal-driven power stations, given the constraint of available fresh water, is that, on average, coal stations require between 530 to 2100 litres of water per 1000 kilowatt hours of electricity produced (Jones, 2003) . The amount of water consumed can also depend on extreme weather events, altitude, climate, and other environmental variables which severely affect the performance of wet-cooled power stations. (Moosa, 2007) . Eberhardt and Pegram, (2000) and Friedman (2010) argue their concern is around building coalbased powers stations in countries that are water scarce, as opposed to finding alternative means of producing energy that are not coal-(or nuclear-) driven and do not require vast amounts of water in the production of electricity. Furthermore, Sovacool (2007) argues that renewable energy systems such as generators that create energy from sunlight, falling water, biomass, waste and geothermal sources, appear to offer better returns than the non-renewable types based on a case study done in the United States.. In this study it was estimated that the fossil fuel and nuclear power plants are the second largest consumer of fresh water. The United States consumes about 48.2 trillion gallons of water per annum. This is not just to generate steam to drive the turbines. Water is also used in the cooling and moving of sludge. Once the sludge comes in contact with water, its toxins render the water useless and, in many cases, simply dangerous. This also negatively affects the aquatic environment. Along with this, the sludge waste has to be dealt with, and environmental run-off is a major concern to most environmentalists (Sovacool, 2007) .
However, this argument introduced by Sovacool in the United States is not standalone and onesided. The reality of choosing renewable energy over non-renewable energy production methods needs to take into account issues such as available technology, economies of scale, and social pressures that may be more pronounced in the United States of America as opposed to many of the developing countries. This too is subject to social opinion.
The urgency of finding an alternative to coal-based energy production can be expressed by using Hirshleifer's Military Model of Conflict.
INTRODUCING HIRSHLEIFER'S MODEL OF CONFLICT

Defining an area of conflict
The conflict between water for consumption and water for energy production is often overlooked. Water and energy are both necessary for development. Yet, energy production uses water and takes available water away from households. On the one hand, it is necessary to argue for affordable energy, which is very important in order to achieve the overall goals of development. On the other hand, there is the potential for the misuse or overall exploitation of water that may actually have far-reaching negative consequences for both the environment and for communities within regions or even across regions.
In order to preserve fresh water reserves and to protect the global ecosystem, alternative energy production should be considered. Costs associated with energy production fall outside of the scope of this paper. It should be assumed that the costs associated with developing and implementing alternative energy production may be higher in the early stages because of economies of scale and the implementation costs associated with new modern technology. However, it is suggested that, in the long run, the overall cost of using non-renewable energy to the environment, through poor policy implementation, could be far greater.
The conflict success function
The 'conflict' examined in this paper will be modelled within South Africa between the energy producer and the environmentalist. So, on the one hand there is the local energy utility that currently produces energy using coal-based technology. On the other hand there is the 'environmentalist', who is, collectively speaking, seeking to shift policy towards producing energy through alternative means. The term here for the 'environmentalist' may not necessarily be more efficient. The environmentalist here is assumed to be arguing for alternative means of producing energy and encouraging policy which is leaning towards a state of energy production that is not dependant on using fresh water stocks in the production of energy.
The Conflict Success Function (CSF) introduced by Hirshleifer in 1995, models how the 'fighting' efforts of players combine to determine the distribution of a contested resource (Anderton & Carter, 2009) . In this paper, the contested resource will be the very limited supply of water. The conflict success measures the proportion of the available 'fresh water' controlled by either the energy producer or by the environmentalist. In an extreme case, either the energy producer or the environmentalist could control the entire available water supply in a winner-takes-it-all contest. The CSF can be examined from two perspectives, i.e. from the perspective of the ratio form where we assume rational players and a perfect distribution of information. Later, the logistic form of this model will be examined, and within the logistics form of the model, information is restricted.
The conflict success function as presented in the ratio form
Under the ratio form of this model, the conflict success depends on the ratio of the attitudes of the role players: Ma/Mb. This is applied under ideal economic conditions in which you would find that all the players are rational (have access to full information) and they show continuing The CSF function in the ratio form is as follows.
Drawing from Hirshleifer 1995 model, pa represents the conflict success of the environmentalist and pb represents the conflict success of the energy producer. For the purpose of this research, the assumption has been that both parties are equally efficient in transferring their input strategies into conflict effort. This could mean that if the environmentalists invent a new strategy to challenge the energy producer, then that strategy could be completely effective in that the energy producer is totally influenced by the strategy adopted by the environmentalist. This could also then also be true for the energy producer who may apply a new or similar strategy in reverse. Z is thus equal to m and both Z and m are equal to 1. However, this does not mean that both parties will apply the same strategies. Source: Author's calculations FIGURE 2 shows the success of the respective parties, namely the environmentalist pa, and the energy producer pb. Plotting the respective data from 1985 as the base year of this study, the fighting efforts of the 'environmentalist' are shown to be insufficient to meet the challenge of the energy producers (see TABLE 1 in the appendix). This could imply that, in the case of South Africa, energy policy dominates over the availability of fresh water. This is supported by Smith (2005) , who argues that within South Africa a great difficulty exists in trying to balance costrecovery imperatives with the constitutional requirements to extend equity to previously disenfranchised households (Smith, 2005:159-169 ).
In interpreting this data, the model paints a picture of an energy producer who does provide energy to meet the challenges of sustainable development but, at the cost of neglecting the environment through the impact on fresh water requirements, is interpreted as a loss by the environmentalist.
The conflict success function in the Logistics form
Hirshleifer's Conflict Success Function can also be represented in the logistics form, as follows.
Again, as in the ratio form of this model, pa represents the conflict success of the environmentalist and pb represents the conflict success of the energy producer. Under the logistics form of this model, the conflict success depends on the difference in the strategies applied by the role players: Ma -Mb, which is applied under non-ideal economic conditions where you would expect that the players are not acting in a purely rational manner, and have 6 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 shown not only to be insufficient to meet the challenge of the energy producers, but now the energy policy of the government appears to be dominant over the 'environmentalist'. Where there is a loss for one player, there is a gain for the other and this is reflected in the graphical representation of the data highlighted by the mirror image of the data of the two players (see TABLE 2 in the appendix).
An interpretation of the logistics form of this model highlights how the 'energy producer' is gaining at a cost to the 'environmentalist'. However, it is insufficient just to claim that the 'environmentalist' is losing to the 'energy producer'. The question is, when using the reaction function of this model, can this model suitably demonstrate how much additional effort would be required by the 'environmentalist' to hold on to the remaining available water stocks?
Reaction function somewhat towards equilibrium
The reaction function as presented by Anderton and Carter (2009) shows the level of effort required by the 'environmentalist', given the level of effort that is pursued by the 'energy producer', in order to achieve a balance of resources between the two players (Anderton & Carter, 2009:251) . In other words, this function can indicate how much additional effort the 'environmentalist' needs to apply to the policy to be able to compete with the 'energy producer' in order to achieve some form of policy equity. In this case, how much 'more' effort is required by the 'environmentalist' to hold onto the water reserves that have been alternatively used by the 'energy producer'. This is given in the following function: From this graph it is evident that the 'environmentalist' requires a lot more 'effort' in order to be equal to or exceed the activity of the 'energy producer'. This additional effort could be in any specific form, from public awareness and political lobbing strategies, to acquisitioning funds that could be used to develop and implement alternative energy programmes. (2007) who concludes from his own study that it makes sound sense to invest in alternative energy programmes. These programmes may be a lot smaller than the monolith coal or nuclear generators, but over time, with the expansion of alternative energy, long-term benefits will be achieved, and become clearly visible in the social and ecological environments (Sovacool, 2007) .
Coming back to the model of resource conflict, it was proposed that water is the conflicting resource that is disputed between two very important policy objectives. On the one hand, water is required in the cooling process of creating energy, which in turn is required for economic growth. On the other hand, the use of water for energy conflicts with social and ecological concerns by removing water from the available fresh water supply required by a growing population. Thus, we have two policies, which have very conflicting outcomes, while simultaneously both policies support the objectives of development in one way or another. In order to analyse this conflict, a model of 'Resource Conflict' maps out the conflict between the players chronologically. 
Building the basic model of resource conflict
Once again in this model of resource conflict, it is proposed that water is the conflicting resource that is disputed between the two very important policy objectives. On the one hand, water is required in the cooling process of creating energy, which in turn is required for economic growth. On the other hand, water is used by society as a basic life-sustaining necessity. The use of water for energy conflicts with the social requirements by taking water from the stockpile of available fresh water required by the growing population.
We have two policies, which have conflicting outcomes, while simultaneously both policies support the objectives of development in one way or another. The Basic Model of Resource Conflict, as proposed by Anderton and Carter (2009), lays a parameter by assuming that there are only two role players, namely the 'energy producers' and the 'environmentalists' who are in conflict with one another for a share of the fixed supply of fresh water (Anderton & Carter, 2009:249) .
By assuming that the success of the two players is going to be measured through the amount of the resource that each of the individual players can potentially control. In this model, the net supply of fresh water is the disputed resource. Fresh water controlled by the 'environmentalist' is noted in the model as NRa and the amount of fresh water controlled by the 'energy producer' is noted by NRb. As there is conflict between the players the function will be given as the following formula. In FIGURE 5, the amount of fresh water that is controlled by the conflicting groups, namely the 'Environmentalist' is denoted by NRa and the 'Energy Producer' is denoted by NRb. (See data in TABLE 5 in the appendix).
From FIGURE 5, using 1985 as the base year, we can see that the 'environmentalist' has a greater share of the water supply. However, given the demand for energy, and combined with greater social pressure, the 'environmentalist' and the 'energy producer' break even between 1992 and 1993, and after 1993, the 'energy producer' takes an ever-increasing supply of the available water stock at the cost of the 'environmentalist'.
In order to test for policy response completely hypothetically, assume a scenario if electricity generation based on common water-cooled power stations was halved by replacing energy production with an alternative that is not dependent on water for cooling, such as solar, wind or wave technology. Using 1997 as the date that energy production from water-cooled power stations was halved (see FIGURE 6). Source: Author's calculations
In FIGURE 6, the 'resource holdings' for the conflicting groups, namely the 'environmentalist' denoted by NRa and the 'energy producer' denoted by NRb as per the data in TABLE 6 in the appendix. What we discover by applying this model is that even if we went back in time, and halved energy production in 2007, the 'environmentalist' appears to gain in terms of their objectives by gaining their share of the water for a short time. However, after a short period of time, while the 'energy producer' may have been slightly compromised, the 'environmentalist' begins to lose ground to the 'energy producer'. Implications of this could hint towards a situation where a more radical and extreme approach to transform to alternative energy needs to be adopted.
However, climate change is also something we need to consider in this model. So by assuming a situation, where hypothetically the rainfall was to suddenly increase in 1997, which is Source: Author's calculations
In FIGURE 7, by incorporating a hypothetical simulation of an increase in rainfall into the model demonstrates how the 'environmentalist' will have achieved albeit (indirectly) positive ground. However, the growing demands of the 'energy producer' will eventually outperform the needs of the 'environmentalist'. See TABLE 6 in the abstract.
Looking at FIGURE 8, hypothetically by simulating a simultaneous rainfall increase, and simultaneously a radical switch to 'alternative' energy, both in 1997, it is noted, that as in FIGURE 7, the 'environmentalist' gains only briefly over the 'energy producer', but loses ground gradually, without any long-term recovery. See FIGURE 8 and Source: Author's calculations After applying working data for a South African context to these models, it appears that the models are robust. Thus, it appears that the models are secure enough to test policy applied to South Africa to determine if the policy is appropriate for South Africa or not.
APPLYING HIRSHLEIFER'S BASIC MODEL TO SOUTH AFRICA'S INTEGRATED RESOURCE PLAN FOR ELECTRICITY 2010-2030
The integrated Resource Plan for Electricity (Department of Energy, 2011) proposes a policy outline for electricity production. Numerous scenarios are proposed in the final report of this resource plan. Within the plan, there are a number of scenarios proposed and presented, but most fall outside the scope of this paper. The choice was made to analyse the core 'base case' scenario as proposed in the energy plan.
The policy is analysed by applying data of the 'base case' scenario to the 'reaction function' and the 'resource holdings' function of the model. See FIGURE 9 and FIGURE 10, and TABLE 9 and TABLE 10 in the appendix. 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Source: Author's calculations
As per FIGURE 9, it becomes apparent that by using water as the measurement of the effectiveness of the policy initiated within the IRP 2010-2030, the model highlights that, even though the policy initiated within the IRP report argues for a more environmentally suitable approach to the economy, the 'environmentalist' whose objective in this study was to secure water for social related objectives, may achieve its objectives as late as 2028 or possibly even later. FIGURE 9 , where the resource holding of the 'energy producer' is bypassed by that of the 'environmentalist' only after 2028. In order to test if this is indeed the case, the data derived from the IRP report is applied to the 'reaction function' of this model. See FIGURE 10. Source: Author's calculations
This is indicated in
The graphical representation in FIGURE 10, using the reaction function of Hirshleifer's Model, and applying the data released in the IRP 2010-2030 report, supports the argument that the 'environmentalist' still requires a lot more effort to achieve his goals by forcing energy production towards a more environmentally sustainable direction. This is indicated by the size of the 'gap' between the additional 'effort' of the 'environmentalist' indicated by Ma*, as opposed to the amount of effort required by the 'energy producer' Mb*.
Even though the report makes provision for more alternative energy sources (Department of Energy, 2011:7-8) , the sensitivity of the model argues that there is not enough done at an early enough stage. In the final draft of the Integrated Resource Plan for Electricity (IRP) 2010-2030, it was stressed that there are international calls for the reduction of carbon emissions, an increase in renewable energy, improved energy efficiency and a strong opposition to nuclear energy (Department of Energy, 2011:10).
Energy production in South Africa is driven primarily through coal-burning power stations. Due to the abundance of coalfields in South Africa, and based on growing social pressure and the related increased demand for energy, there is a trend towards building new power stations that use coal to generate electricity.
Water is an important consideration as energy production is dependent on the consumption of fresh water. South Africa's electricity utility Eskom and the African Development Bank have signed loan agreements for US$365 million that will enable the first large-scale implementation of renewable wind and solar generation in the history of the country (I-Net Bridge, 2011) . The expansion of coal-based power generation plants is a negative, and nuclear energy is not a suitable replacement. This point is argued by Lund (2011) , that the draft IRP received criticism for its coal and nuclear expansion, its unambitious renewable energy, and its poor energy targets (Lund, 2011:15) . All this supports 'White's Law' discussed earlier in this paper.
FINDINGS AND DISCUSSION
There are two primary points to highlight in the findings of this paper. The first is the role of using water as an indicator to argue for policy change. The second relates to the policy itself. Hirshleifer's Military Conflict Model, which has been used to analyse policy directed by the South African energy producer, points towards water being a very sensitive and useful test to clearly understand the urgency of selecting a suitable energy policy that may be gentler on the environment. It is not proposed that there is a need to discount carbon credits or carbon emissions and carbon analysis in any way. The study shows that water is very sensitive to measuring the effects of energy production on the environment.
There is a strong argument towards greater energy efficiency (Sovacool, 2007) from the environmentalist side. It would seem quite unreasonable, given the challenges faced by the energy producer to be responsible for supplying the rapidly increasing energy requirements. Water supply is completely dependent on climate. Many regions of the world have limited availability of water, and this seasonal. Thus, the argument of applying 'Hirshleifer's Conflict Success' model is very useful to understanding the very sensitive nature of applying appropriate policy to protect both the environment and those people that are also dependent on the environment. Population and Environment, 22(5), 503-522.
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APPENDIX
Data used for South Africa to measure the Conflict Success Function in the ratio form:
As per the main literature, the CSF in the ratio form is as follows.
Where:
Source: Anderson & Carter, 2009:246-247  pa represents the conflict success of the 'environmentalist' derived from the CSF function proposed by Hirshleifer (1995).  pb is the conflict success of the 'energy producer' as derived from the CSF function proposed by Hirshleifer (1995).  Ma shows the growing efforts of the environmentalist. For the purpose of the paper I propose using the inverse of C0 2 emissions. (kg per 2000 US$ GDP) (indexed to 1985 as the base year) Data Source: World Bank (2010). The inverse of C0 2 emissions per unit GDP is very handy in that as the 'environmentalist view' becomes more dominant, it would be reflected by lower C0 2 emissions per unit GDP assuming positive growth in energy output. In other words, the producers are providing cleaner energy, and the 'environmentalist' gains ground. The relationship is, therefore, positive. In the case where the concerns of the environment would be largely ignored, then the level of C0 2 emissions per unit GDP would increase, and the inverse of this would be negative.  Mb defines the effort applied by the 'energy producer'. Total energy produced by ESKOM, (Indexed to 1985 as the base year). Data Source: World Bank (2010). As the prime energy producer in South Africa, greater output of energy from ESKOM would be indicative of effort. The greater the effort made by the 'energy producer', the more electricity produced. This does not need to translate into additional power stations, this could also refer to more modern or efficient means of generating energy from the coal input. As the greatest majority of energy is produced by ESKOM, which is virtually coal dependent, the effort of the 'energy producer' should clearly translate into output.
 m is a decisiveness coefficient that captures the degree to which the change or growing attitudes translate into conflict success. (e.g. if people are concerned about the environment, they may consider alternative energy. This variable is highly subjective, and as a result it needs to be kept constant and equal to Z.  Z is the success of the 'energy producer's' attitude towards energy production. (By producing more coal-based energy). This variable is also very subjective, and as a result needs to be kept constant and equal to m. By holding Z constant and equal to m does not need to be the rule within this model, as modifying the values for Z and m give varying results. As these results fall outside of the scope of this research, the variations of m and Z are suitable for another paper. Determining the fighting effort of the two parties concerned is highly subjective and, therefore, this model will assume both parties are equally effective in this regard. Data used for South Africa to measure the Conflict Success Function in the logistics form:
The CSF in the Logistics form is as follows.
Here the variables used remain the same as for TABLE 1.
Anderson & Carter, 2009:248 The Reaction Function is as follows. defines the proportion of loss of resources due to the conflict. As the conflict does not generate loss, or in other words, as water is not destroyed in the conflict process between the parties, it would be safe to assume that is equal to zero.  Z is the relative effectiveness of B's strategic effort. This is shown by the amount of electricity produced from coal as a percentage of the total energy produced within the country. This is then indexed using 1985 as base year. The effectiveness of the energy producer is determined by using the production of electricity through coal-based power stations as a percentage of the total energy produced. This then could be used as a proxy to reflect the policy used by the 'energy producer'. Source: Index data derived from data provided by the World Bank  Rt defines the total water resource stock: total renewable fresh water, for South Africa (actual) (10^9 m 3 /yr) (aqua stat), and remains a constant value during the course of this analysis. 
